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Description 

[0001 ] This invention relates to a hydraulic torque im- 
pulse generator of the kind having a motor rotated drive 
member formed with a fluid chamber, an impulse receiv- 
ing output member coaxial with the drive member and 
extending into the fluid chamber, a hydraulic pressure 
peak generating means in the fluid chamber for produc- 
ing torque impulses at relative rotation between the 
drive member and the output member, and a variable 
volume fluid accumulator chanber located in the drive 
member and connected to the fluid chamber for com- 
pensating for occurring volume changes in the hydraulic 
fluid. 

[0002] An impulse generator of this type is previously 
described in US 4,789,373. In this prior art impulse gen- 
erator, an annular accumulator chamber is located in a 
coaxial relationship with the output shaft and communi- 
cating with the fluid chamber via the clearance seal ar- 
round the output shaft. An annular piston is reciprocable 
in this chamber and is provided with 0-rings to seal off 
the accumulator chamber, both at its outer circumfer- 
ence and at its coaxial bore surrounding the output 
shaft. This known fluid volume compensating device is 
rather bulky and difficult to get completely fluid tight due 
to the movable seals. 

[0003] In EP 0 309 625, there is disclosed another im- 
pulse generator of the type stated above, wherein a vol- 
ume compensating piston-cylinder device is provided 
laterally but in parallel with the rotation axis of the output 
shaft. Also in this impulse generator, the compensation 
piston is fined with O-ring seals which are difficult to get 
completely fluid tight. This means that after some period 
of operation, hydraulic fluid has leaked past the piston 
seals and filled up the spaces on both sides of the piston 
with fluid, thereby making the volume compensating de- 
vice inoperable. 

[0004] Still another Impulse generator of this type is 
described in US 4,533,337. The volume compensating 
device of this impulse generator comprises an annular 
expansion chamber which is located in the rear end wall 
of the drive member and which is filled with a foamed 
plastic material. At expansion of the hydraulic fluid, the 
excessive fluid enters the expansion chamber and com- 
presses the elastic material. The elasticity of this mate- 
rial is based on the fact that foamed material comprises 
a great number of gas filled closed cells or bubbles. A 
serious problem inherent in this device is the poor re- 
sistance of foamed plastic material against destructive 
influence of hydraulic fluid. The service life of this type 
of volume compensating devices is rather short, since 
the very thinn walls of the closed cells do not withstand 
for very long the aggressive environment formed by the 
hydraulic fluid. After collaps of the closed cells the 
foamed material will just get soaked by the hydraulic flu- 
id and will not provide any elasticity. 
[0005] It Is the primary object of the invention to pro- 
vide a hydraulic torque impulse generator having a com- 



pensating device for occurring fluid volume changes 
that is completely fluid tight, structurally simple and com- 
pact and having a long and safe service life. 
[0006] Further objects and advantages of the inven- 
5 tion will appear from the following specification and 
claims. 

[0007] Preferred embodiments of the invention are 
below described in detail with reference to the accom- 
panying drawing. 
10 [0008] On the drawings: 

Fig. 1 shows, partly in section, a pneumatic power 
wrench provided with a hydraulic torque impulse 
generator according to the invention. 

is Fig. 2 shows a cross section along line ll-ll in Fig. 1. 
Fig. 3 shows, on a larger scale, a fractional view of 
the impulse generator in Fig. 1 . 
Fig. 4 shows, partly in section, a side view of an im- 
pulse generator according to an alternative embod- 

20 jment of the invention. 

Fig. 5 shows a cross section along line V-V in Fig. 4. 
Fig. 6 shows, on a larger scale, a fraction of the im- 
pulse generator in Fig. 4. 

25 [0009] In Figs. 1 ,2 and 3 there is shown a pneumatic 
power wrench comprising a housing 10 formed with a 
handle 11 , a pressure air supply connection 12 and an 
exhaust deflector 13 located on the lower extreme end 
of the handle 11 , and a throttle valve 14 for controlling 

30 the motive air supply to the wrench. 

[001 0] The power wrench further comprises a pneu- 
matic rotation motor (not shown) connected to the air 
supply connection 1 2 as well as to the exhaust deflector 
13. The latter communicates with the motor via the in- 

35 side area of the housing 10 which forms a part of the 
exhaust passage through the housing 10.The power 
wrench also comprises a hydraulic torque impulse gen- 
erator 1 6 driven by the motor, and an output shaft 1 7 for 
delivering torque impulses to a screw joint to be tight- 

<o ened. For that purpose, the output shaft 17 Is formed 
with a square end for carrying a standard type nut sock- 
et. 

[001 1 ] The hydraulic impulse generator 1 6 comprises 
a drive member 1 8 which is connected to the motor and 

4S comprises a cylindrical fluid chamber 19. The impulse 
generator 16 further includes an output member 20. 
which is formed in one piece with the output shaft 17 
and extends Into the fluid chamber 1 9 via a central open- 
ing 21 in the front end wall 22 of the drive member 1 8. 

so [0012] As clearly illustrated In Fig. 2, the output mem- 
ber 20 has a transverse cylinder bore 23 In which are 
movably guided two pistons 24. The latters are recipro- 
cated in the cylinder bore 23 by a cam means compris- 
ing two cam lobes 26 formed on the inner wall of the 

55 fluid chamber 1 9 and a central cam spindle 27. The cam 
lobes 26 act on the pistons 24 via two rollers 25. The 
central cam spindle 27 is rotatively journalled In the out- 
put member 20 but rotatively locked relative to the drive 
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member 18. 

[001 3] At relative rotation between the drive member 
18 and the output member 20, the cam lobes 26 drive 
simoultaneously the two pistons 24 inwardly to, thereby, 
generate high pressure peaks in the cylinder bore 23 
between the pistons 24. The torque resistance on the 
drive member 1 8 generated by the pistons 24 and rollers 
25 in their engagement with the cam lobes 26 results in 
a momentary transfer of kinetic energy from the drive 
member 1 8 to the output member 20, thereby generat- 
ing a torque impulse in the output member 20. 
[0014] At further relative rotation between the drive 
member 1 8 and the output member 20, the cam spindle 
27 acts to return the pistons 24 and rollers 25 to their 
outer positions before the nextcomming impulse stroke. 
This impulse generating mechanism is described in fur- 
ther detail in US 5,092,410. 

[0015] The drive member 18 also comprises a rear 
end wall 30 which is formed with a coupling (not shown) 
for connection to the motor. The rear end wall 30 is pro- 
vided with a hydraulic fluid accumulator for receiving 
and returning, alternatively, hydraulic fluid as the volume 
of the latter changes due to, for instance temperature 
changes. At increasing temperature, the volume of the 
hydraulic fluid increases, and the additional fluid volume 
is absorbed by the accumulator chamber 32. When, on 
the other hand, the temperature of the fluid decreases, 
the accumulator chamber returns fluid to the fluid cham- 
ber 1 9 to compensate for the decreased fluid volume. 
[0016] The accumulator chamber 32 is formed by a 
depression 33 in the end wall 30 and a concentric recess 
34 In a plug shaped closure 36. A thread connection 35 
is provided to mount the latter in a cylindrical bore 37 in 
the end wall 30. Between a shoulder 38 in the bore 37 
and the inner end of the closure 36, there is clamped an 
elastically deflectable membrane 39 by which the accu- 
mulator chamber 32 is divided into a first compartment 
40 and a second department 42. The first compartment 
40 is defined by the depression 33 and the membrane 
39, whereas the second compartment 42 is formed by 
the membrane 39 and the recess 34 in the closure 36. 
See Fig. 3. 

[0017] The first compartment 40 communicates with 
the fluid chamber 1 9 via a passage 43, whereas the sec- 
ond compartement 42 communicates with the area out- 
side the impulse generator 1 6 via openings 44 located 
in the bottom corners of two blind bores 45 in the closure 
36. These blind bores 45 are Intended also to form a 
grip means for a closure tightening tool. However, the 
openings 44 have the essential purpose to communi- 
cate the air pressure from inside the power wrench 
housing 10 to the second accumulator chamber com- 
partment 42, thereby obtaining a resilient bias force on 
the membrane 39 in the direction of the first compart- 
ment 40. The air pressure existing in the power wrench 
housing 1 0 is the outlet pressure from the air motor. 
[0018] in Fig. 3, the membrane 39 is shown as con- 
sisting of two thinn layers, namely one layer 47 of a ma- 



terial having a high resistance to hydraulic fluid and a 
second layer 48 having favourable properties for obtain- 
ing an elastically deflectable membrane. Accordingly, 
the main purpose of the first membrane layer 47 is to 

5 protect the other layer 48 from being destructed by the 
chemically aggressive hydraulic fluid, thereby ensuring 
a long and safe service life of the membrane 39. 
[001 9] During operation of the power wrench , repeat- 
ed torque impulses are generated and delivered via the 

10 output shaft 1 7. This results in an increased temperature 
and a correspondingly increased volume in the hydrau- 
lic fluid. As a result of this increase in volume, surplus 
fluid escapes through the passage 43 and enters the 
first compartment 40 of the accumulator chamber 32. 

is This in turn results in a deflection of the membrane 39 
against the biassing action of the air pressure in the sec- 
ond compartment 42. The membrane 39 is deflected in 
the way illustrated by the dash lines in Fig. 3. 
[0020] Since the impulse producing high pressure 

20 peaks are generated by the pistons 24 inside the high 
pressure cylinder bore 23, the fluid chamber 1 9 remains 
at a substantially constant low pressure. This means 
that the accumulator chamber 32 and the membrane 39 
are not exposed to any high pressure peaks, which even 

25 through a very much restricted communication passage 
would have had a deterior effect on the membrane and 
the operation of the accumulator device. 
[0021] When the power wrench is no longer in oper- 
ation and the temperature of the hydraulic fluid decreas- 

30 es, the surplus fluid previously escaped into the accu- 
mulator chamber 32 now returns to the fluid chamber 
1 9 via the passage 43 and by influence of the biassing 
force of the pressure air in the second compartment 42. 
[0022] The impulse generator shown in Figs. 4, 5 and 

35 6 is basically of a well known type comprising a cylindri- 
cal drive member 50 intended to be connected to a ro- 
tation motor and an output member 51 coaxial with the 
drive member 50 and formed integral with an output 
shaft 52. The drive member 50 includes a cylindrical f lu- 

40 id chamber 53 in which is received the rear end of the 
output member 51 . For pressure peak generation, there 
are provided two radially movable vanes 54 supported 
in slots 55 in the output member 51 . The output member 
50 is also formed with longitudinally extending imovable 

45 seal ribs 57. The vanes 54 and the seal ribs 57 are in- 
tended to cooperate with seal lands 58 and 59, respec- 
tively, on the inner wall of the fluid chamber 53 to pro- 
duce repeated high pressure peaks in the fluid chamber 
53. 

so [0023] A central cam spindle 60 is rotatively journal led 
In the output member 51 but rotatively locked relative to 
the drive member 50. The cam spindle 60 is arranged 
to move the vanes outwardly before each impulse to be 
generated so as to ensure that the vanes 54 get into 

55 their sealing contacts with the seal lands 58. 

[0024] The drive member 50 further comprises a front 
end wall 61 with a central opening 56 for penetration of 
the output member 51 , and a rear end wall 62 which is 
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provided with a stub axle 63 for connection to a rotation 
motor. The rear end wall 62 is also formed with an an- 
nular accumulator chamber 64 which is connected to the 
fluid chamber 53 via a passage 65. The accumulator 
chamber 64 is defined by an annular closure unit com- 
prising a ring element 66 with an annular recess 67 and 
a retainer ring 68 mounted in the rear end of the drive 
member 50 by means of a thread connection 70. So, 
when mounted on the drive member 50, the retainer ring 
68 presses via the thread connection 70 the ring ele- 
ment 66 towards the end wall 61 . It also clamps the end 
wall 61 against a shoulder 69 in the drive member 50 so 
as to firmly fix the end wall 62 relative to the drive mem- 
ber 50. 

[0025] The accumulator chamber 64 is divided into a 
first annular compartment 71 and a second annular 
compartment 72 by an annular membrane 73. The first 
compartment 71 is connected to the fluid chamber 53 
via the passage 65 which has an opening 74 communi- 
cating with the fluid chamber 53 via a clearance seal for 
protection of the accumulator chamber 50 and the mem- 
brane 73 against high pressure peaks. As illustrated in 
Fig. 5, the opening 74 is located so as to be covered by 
the end surface of a vane 54 as a high pressure peak is 
generated in the fluid chamber 53. 
[0026] In Fig, 6, there is illustrated in dash lines an 
alternative location of the opening 74, namely in be- 
tween the end wall 61 and a shoulder 75 on the output 
member 51 . By this arrangement, there is ensured that 
high pressure peaks are unable to reach the opening 74 
and the accumulator chamber 64. 
[0027] As in the firstly described embodiment, the 
second compartment 72 of the accumulatorchamber 64 
is provided with a passage 76 for connection to the area 
outside the drive member 50 where the outlet pressure 
of the motor prevails. This means that the biassing force 
on the membrane 73 is accomplished by pressure air. 
[0028] The embodiments of the invention are not lim- 
ited to the above described examples but may be freely 
varied within the scope of the claims. For instance, the 
biassing force on the membrane, circular or annular, 
may very well be accomplished by another resilient 
means. 

[0029] In embodiments of the invention where an 
electric motor is used, there will be no increased air 
pressure in the surrounding housng to be used as a 
membrane biassing means. As an alternative mem- 
brane biassing means the second accumulator com- 
partment may be completely closed such that the air vol- 
ume therein will act as a spring means and act with an 
elastic bias force on the membrane. Another alternative 
bias means for the membrane could be a foamed plastic 
or rubber material cushion inserted in the second accu- 
mulator compartment. 



Claims 

1 . Hydraulic torque impulse generator for a screw joint 
tightening tool, comprising a drive member (18;50) 

5 connected to a rotation motor and including a sub- 
stantially cylindrical fluid chamber (19;53) with two 
opposite end walls (22,30:61,62), an impulse re- 
ceiving output member (20;51) coaxial with said 
drive member (18;50) and extending into said fluid 

10 chamber (1 9;53) through an opening (21 ,56) in one 
of said end walls (22;61), a hydraulic pressure peak 
generating means (23-27;54-59) located in said flu- 
id chamber (19;53) for producing torque impulses 
at relative rotation between said drive member (18; 

is 50) and said impulse receiving output member (20; 
51 ), and a variable volume fluid accumulator cham- 
ber (32;64) located in said drive member (18;50) 
and being connected to said fluid chamber (19;53) 
for compensating for occurring volume changes in 

20 the hydraulic fluid, 

characterized In that said accumulator chamber 
(32;64) is located in one of said end walls (30;62), 
an elastically deflectable membrane (39:73) ar- 
ranged to divide said accumulator chamber (32;64) 

25 into a first compartment (40;71 ) and a second com- 
partment (42;72), 

a fluid passage (43;65) connecting said first com- 
partment (40;71) to said fluid chamber (19;53), 
a yieldable means at least partly comprised in said 
30 second compartment (42;72) for biassing said 
membrane (39;73) toward said first compartment 
(40;71), 

and a closure unit (36;66,68) defining partly said ac- 
cumulator chamber (32;64) and having a mounting 
35 means for being rigidly secured to said end wall (30; 
62) and forming by an inner end a retaining means 
for said membrane (39;73). 

2. Impulse generator according to claim 1, wherein 
40 said closure unit (36) comprises a cylindrical plug 

formed with a concentric recess (34) at its inner end, 
said recess (34) forming said second compartment 
(42). 

45 3. Impulse generator according to claim 2, wherein 
said recess (34) is defined by a substantially part- 
spherical surface which is arranged to form a sup- 
port for said membrane (39) as the latter is fully de- 
flected. 

50 

4. Impulse generator according to anyone of claims 
1-3, wherein said drive member (18) is located in a 
tool housing (10) supplied with pressure air, and 
said closure unit (36) having an air passage (44) 

55 communicating pressure air into said second com- 
partment (42) for biassing said membrane (39). 

5. Impulse generator according to anyone of claims 
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2-4, wherein said accumulator chamber (32) com- 
prises a cylindrical bore (37) having an annular 
shoulder (38), and said membrane (39) is clamped 
between said shoulder (38) and the inner end of 
said closure (36) as the latter is mounted in said 
bore (37). 

6. Impulse generator according to claim 5, wherein 
said closure unit (36) is secured in said bore (37) 
by means of a thread connection (35) which is ar- 
ranged to accomplish a clamping force on said 
membrane (39). 

7. Impulse generator according to anyone of claims 
1-6, wherein said means for biassing said mem- 
brane comprises an elastically compressible foam 
plastic element. 

8. Impulse generator according to anyone of claims 
1-7, wherein said accumulator chamber (32) is lo- 
cated in an end wall (30) of said drive member (1 8), 
laterally offset the rotation axis of the latter 

9. Impulse generator according to anyone of claims 
1 -8, wherein said output member (20) comprises at 
least one radially directed high pressure cylinder 
(23) which is located inside said fluid chamber (19) 
and in which a piston element (24) is reciprocable 
by means of a cam mechanism (25-27) for accom- 
plishing torque impulse producing pressure peaks 
in said high pressure cylinder (23), wherein said ac- 
cumulator chamber (32) communicates with said 
fluid chamber (1 9) outside said high pressure cylin- 
der (23). 

10. Impulse generator according to claim 9, wherein 
said membrane consists of a resilient material, like 

. plastic or rubber. 

11. Impulse generator according to claim 1, wherein 
said accumulator chamber (64) is annular In shape 
and located coaxially with said drive member (50), 
said membrane (73) being annular in shape, and 
said closure unit (66,68) comprises a ring element 
(66) formed with an annular recess (67) forming 
said second compartment (72). 

12. Impulse generator according to claim 11, wherein 
said closure unit (66,68) comprises an accumulator 
chamber defining ring element (66) and a retaining 
ring (68), 

said retaining ring (68) is secured to said drive 
member (50) by means of a thread connection (70) 
which is arranged to apply a clamping force on said 
ring element (66). 

13. Impulse generator according to claim 11 or 12, 
wherein said fluid passage (65) connects said first 



compartment (71) of said accumulator chamber 
(64) with said fluid chamber (53) via an opening (74) 
in the latter which is protected from high pressure 
peaks in said fiuid chamber (53) by a flow restriction 
5 formed by a tight clearance between said drive 
member (50) and said output member (51 ). 

14. Impulse generator according to anyone of claims 
11-13, wherein said hydraulic pressure peak gener- 
ic ating means (54-59) comprises at least one vane 

(54) each being slidingly supported in a radial slot 

(55) in said output member (51 ) for cooperation with 
seal lands (58) on said drive member (50) within 
said fluid chamber (53). 

15 

PatentansprUche 

1. Hydraulischer Drehimpulserzeuger fur ein Werk- 
20 zeug zum Anziehen einer Schraubverbindung mit 

einem Antriebselement (18; 50), das mit einem 
Drehmotor verbunden ist und eine im wesentlichen 
zylindrische Fluidkammer (19; 53) mit zwei entge- 
gengesetzten Endwanden (22, 30; 61 , 62) aufweist, 

25 einem Impulse empfangenden Abtriebselement 
(20; 51), das koaxial zu dem Antriebselement (18; 
50) liegt und sich in die Fluidkammer (19; 53) durch 
eine Offnung (21; 56) in einer der Endwande (22; 
61 ) erstreckt, hydraulische Druckspitzen erzeugen- 

30 den Mitteln (23 - 27; 54 - 59), die in der Fluidkammer 
(19; 53) zum Erzeugen von Drehimpulsen bei rela- 
tiver Rotation zwischen dem Antriebselement (18; 
50) und dem Impulse empfangenden Abtriebsele- 
ment (20; 51 ) angeordnet sind, und einer Fluidsam- 

35 melkammer (32; 64) mit variablem Volumen, die in 
dem Antriebselement (18; 50) angeordnet und mit 
der Fluidkammer (1 9; 53) zum Ausgleich auftreten- 
der Volumenanderungen in dem hydraulischen 
Fluid verbunden ist, dadurch gekennzeichnet, 

40 daB die Sammelkammer (32; 64) in einer der End- 
wande (30; 62) angeordnet ist, eine elastlsch ver- 
formbare Membran (39; 73) zum Teilen der Sam- 
melkammer (32; 64) in einen ersten Bereich (40; 
71) und einen zwelten Bereich (42; 72) vorgesehen 

45 ist, ein Fluidkanal (43; 65) den ersten Bereich (40; 
71) mit der Fluidkammer (19; 53) verbindet, nach- 
giebige Mittel wenigstens teitweise in dem zwelten 
Bereich (42; 72) vorgesehen sind, urn die Membran 
(39; 73) in Richtung des ersten Bereiches (40; 71) 

so vorzubelasten, und eine SchlieQeinheit (36; 66, 68) 
die Sammelkammer (32; 64) teilweise begrenzt, 
Befestigungsmittel zum starren Anbringen an der 
Endwand (30; 62) aufweist und mlttels eines Inne- 
nendes Haltemittel fur die Membran (39; 73) bildet. 

55 

2. Impulserzeuger nach Anspruch 1, dadurch ge- 
kennzeichnet, daB die SchlieBeinheit (36) einen 
zyiindrischen Stopfen aufweist, der mit einer kon- 
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zentrischen Ausnehmung (34) an seinem innenlie- 
genden Ende ausgebildet ist, wobei die Ausneh- 
mung (34) die zweite Kammer (42) bildet. 

3. Impuiserzeuger nach Anspruch 2, dadurch ge- 
kennzelchnet, daB die Ausnehmung (34) durch ei- 
ne im wesentlichen teilkugelformige Oberf lache ge- 
bildet ist, die zur Ausbildung einer Abstutzung fur 
die Membran (39) vorgesehen ist, wenn letztere 
vollstandig verformt ist. 

4. impuiserzeuger nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, daB das Antriebsele- 
ment (18) in einem Werkzeuggehause (10) ange- 
ordnet ist, das mit Druckluft versorgt ist, und die 
SchiieGeinheit (36) einen Luftkanal (44) besitzt, der 
Druckluft in den zweiten Bereich (42) zum Vorbela- 
sten der Membran (39) einleitet. 

5. Impuiserzeuger nach einem der Anspruche 2 bis 4, 
dadurch gekennzeichnet, daB die Sammelkam- 
mer (32) eine zylindrische Bohrung (37) mit einem 
ringformigen Absatz (38) aufweist und die Membran 
(39) zwischen dem Absatz (38) und dem Innenende 
der SchiieGeinheit (36) verklemmt ist, wenn letzere 
in der Bohrung (37) befestigt ist. 

6. Impuiserzeuger nach Anspruch 5, dadurch ge- 
kennzeichnet, daB die SchiieGeinheit (36) in der 
Bohrung (37) mit Hilfe einer Gewindeverbindung 
(35) festgelegt ist, die zum Erzeugen einer Klemm- 
kraft auf die Membran (39) vorgesehen ist. 

7. Impuiserzeuger nach einem der Anspruche 1 bis 6, 
dadurch gekennzeichnet, daB die Mittel zum Vor- 
belasten der Membran ein elastisch komprimierba- 
res Schaumstoffelement aufweisen. 

8. impuiserzeuger nach einem der Anspruche 1 bis 7, 
dadurch gekennzeichnet, daB die Sammelkam- 
mer (32) in einer Endwand (30) des Antriebsele- 
ments (1 8) mitseitiichem Versatz zu derDrehachse 
von letzterem angeordnet ist. 

9. impuiserzeuger nach einem der Anspruche 1 bis 8, 
dadurch gekennzeichnet, daB das Abtriebsele- 
ment (20) wenigstens einen radial ausgerichteten 
Hochdruckzylinder (23) aufweist, der innerhalb der 
Fluidkammer (19) angeordnet ist und in weichem 
ein Kolbenelement (24) mit Hilfe eines Nockenme- 
chanismus (25 - 27) hin und her beweglich 1st, urn 
Drehimpulse erzeugende Druckspitzen in dem 
Hochdruckzylinder (23) zu erzeugen, wobei die 
Sammelkammer (32) mit der Fluidkammer (19) au- 
Berhalb des Hochdruckzylinders (23) in Verbindung 
steht. 

10. Impuiserzeuger nach Anspruch 9, dadurch ge- 



kennzeichnet, daB die Membran aus elastischem 
Material, wie z. B. Kunststoff Oder Gummi besteht. 

11. Impuiserzeuger nach Anspruch 1, dadurch ge- 
5 kennzelchnet, daB die Sammelkammer (64) eine 

Ringform besitzt und koaxial zu dem Antriebsele- 
ment (50) angeordnet ist, wobei die Membran (73) 
ringformig ist und die SchiieGeinheit (66, 68) ein 
Ringelement (66) aufweist, das mit einer ringformi- 
10 gen Ausnehmung (67) ausgebildet ist, urn den zwei- 
ten Bereich zu schaffen. 

12. Impuiserzeuger nach Anspruch 11, dadurch ge- 
kennzeichnet, daB die SchiieGeinheit (66, 68) ein 

is die Sammelkammer definierendes Ringelement 
(66) und einen Haltering (68) aufweist, der mit Hilfe 
einer Gewindeverbindung an dem Antriebselement 
(50) festgelegt ist, die zur Aufbringung einer 
Klemmkraft auf das Ringelement (66) vorgesehen 

20 ist. 

13. Impuiserzeuger nach Anspruch 11 oder 12, da- 
durch gekennzeichnet, daB der Fluidkanal (65) 
den ersten Bereich (71) der Sammelkammer (64) 

25 mit der Fluidkammer (53) uber eine Offnung (74) in 
letztererverbindet, die vorHochdruckspitzen in der 
Fluidkammer (53) durch eine DurchfluGbegrenzung 
geschutzt ist, die durch ein enges Spiel zwischen 
dem Antriebselement (50) und dem Abtriebsele- 

30 ment (51) ausgebildet ist. 

14. Impuiserzeuger nach einem der Anspruche 11 bis 
13, dadurch gekennzeichnet, daB die hydrauli- 
sche Druckspitzen erzeugenden Mittel (54 - 59) we- 

35 nigstens einen Flugel (54) aufweisen, die jeweils 
gleitend in einem Radialschlitz (55) in dem Abtrieb- 
selement (51) zum Zusammenwirken mit Dichtvor- 
sprungen (58) an dem Antriebselement (50) in der 
Fluidkammer (53) abgestutzt sind. 

40 

Revendications 

1. Gen&rateur hydraulique d'impulsions de couple 
45 pour un outil de serrage d'un joint a vis, comprenant 
un element d'entraTnement (18 ; 50) relte a un mo- 
teur d'entraTnement en rotation et comprenant une 
chambre a fluide essentiellement cylindrique (19 ; 
53) munie de deux parois d'extremite opposees (22, 
so 30 ; 61 , 62), un element de sortie de reception d'im- 
pulsions (20 ; 51 ) coaxial avec P6l6ment d'entraTne- 
ment (1 8 ; 50) et penetrant dans la chambre a fluide 
(19; 53) par une ouverture (21 ; 56) formee dans 
rune des parois d'extremite (22 ; 61), des moyens 
55 de generation de pointes de pression hydraulique 
(23-27 ; 54-59) situes dans ta chambre a fluide (1 9 ; 
53) pour produire des impulsions de couple lors 
d'une rotation relative entre I'element d'entraine- 
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ment (18 ; 50) et I'6l6ment de sortis de reception 
d'impulsions (20 ; 51), et une chambre d'accumula- 
teur de fiuide a volume variable (32 ; 64) situee 
dans l'eI6ment d'entraTnement (18 ; 50) et reliee a 
la chambre a fiuide (19 ; 53) pour compenser Tap- 
parition de variations de volume dans ie fiuide hy- 
draulique, 

caracterise en ce que 

la chambre d'accumulateur (32 ; 64) est situee dans 
Tune des parois d'extremfte (30 ; 62) ; 
une membrane elastiquement deformable (39 ; 73) 
est disposee pour dlviser la chambre d'accumula- 
teur (32 ; 64) en un premier compartiment (40 ; 71) 
et un second compartiment (42 ; 72), 
un passage de fiuide (43 ; 65) relie le premier com- 
partiment (40 ; 71) a la chambre a fiuide (1 9 ; 53) ; 
un moyen elastique est compris au moins partielle- 
ment dans le second compartiment (42 ; 72) pour 
pousser la membrane (39 ; 73) vers le premier com- 
partiment (40 ; 71) ; et 

un bloc de fermeture (36 ; 66, 68) definit partielle- 
ment la chambre d'accumulateur (32 ; 64) et com- 
porte un moyen de monture pour §tre fix6 rigide- 
ment a la paroi d'extremite (30 ; 62) et pour etre for- 
me par une extremity interieurs d'un moyen de re- 
tenue de la membrane (39 ; 73). 

2. Generateur d'impulsions selon la revendication 1 , 
dans lequel 

le bloc de fermeture (36) comprend un bouchon cy- 
lindrique muni d'un evidement concentrique (34) a 
son extremite interieure, cet evidement (34) for- 
mant le second compartiment (42). 

3. G6n6rateur d'impulsions selon la revendication 2, 
dans lequel 

I'evidement (34) est defini par une surface essen- 
tiellement partiellement spherique qui est disposee 
pour former un support de la membrane (39) lors- 
que cette dernlere est completement devi6e. 

4. Generateur d'impulsions selon I'une quelconque 
des revendications 1 a 3, 

dans lequel 

I'element d'entraTnement (1 8) est situe dans un car- 
ter d'outil (10) alimente par de fair comprime, et 
le bloc de fermeture (36) comporte un passage d'air 
(44) faisant communiquer I'air comprime avec le se- 
cond compartiment (42) pour pousser la membrane 
(39). 

5. Generateur d'impulsions selon i'une quelconque 
des revendications 2 a 4, 

dans lequel 

la chambre d'accumulateur (32) comprend un ale- 
sage cylindrique (37) muni d'un epaulement annu- 
lare (38), et 

la membrane (39) est sarree entre Epaulement 



(38) et rextr6mit6 interieure de la fermeture (36) 
iorsque cette demiere est montee dans I'alesage 
■ (37). 

5 6. Generateur d'impulsions selon la revendication 5, 
dans lequel 

le bloc de fermeture (36) est fixe dans I'alesage (37) 
au moyen d'une liaison a vis (35) qui est disposed 
pourproduire une force de serrage sur la membra- 
10 ne (39). 

7. Generateur d'impulsions selon I'une quelconque 
des revendications 1 a 6, 

dans lequel 

15 les moyens de poussee de la membrane compren- 
nent un element de matiere plastique en mousse 
elastiquement compressible. 

8. Generateur d'impulsions selon i'une quelconque 
20 des revendications 1 a 7, 

dans lequel 

la chambre d'accumulateur (32) est situee dans une 
paroi d'extremit6 (30) de I'element d'entraTnement 

(18) , en etant decalee lateralement par rapport a 
25 I'axe de rotation de celui-ci. 

9. Generateur d'impulsions selon I'une quelconque 
des revendications 1 a 8, 

dans lequel 

30 I'element de sortie (20) comprend au moins un cy- 
lindre haute pression dirige radialement (23) qui est 
situe a I'interieur de la chambre a fiuide (1 9) et dans 
lequel un 6l6ment de piston (24) peut §tre entram6 
dans un mouvement alternatif par un mecanisme 
35 de came (25-27) pour produire des polntes de pres- 
sion donnant des impulsions de couple dans le cy- 
lindre haute pression (23), la chambre d'accumula- 
teur (32) communiquant avec la chambre a fiuide 

(19) a Pexteneur du cylindre haute pression (23). 

40 

10. Generateur d'impulsions selon 1 revendication 9, 
dans lequel 

la membrane est constitute par un materiau elasti- 
que tel que de la matiere plastique ou du caout- 
45 chouc. 

11. Generateur d'impulsions selon la revendication 1 , 
dans lequel 

la chambre d'accumulateur (64) est de forme annu- 
50 (aire et se situe coaxialement avec I'glgment d'en- 
traTnement (50), 

la membrane (73) est de forme annulaire, et 
le bloc de fermeture (66, 68) comprend un element 
annulaire (66) muni d'un evidement annulaire (67) 
55 formant le second compartiment (72). 

12. G6n6rateur d'impulsions selon la revendication 11, 
dans lequel 
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le bloc de fermeture (66, 68) comprend un element 
annulaire (66) definissant une chambre d'accumu- 
lateur, et un anneau de retenue (68), cet anneau de 
retenue (68) etant fixe a I'element tfentratnement 
(50) au moyen d'une liaison a vis (70) qui est dis- s 
posee pour appliquer une force de serrage sur I'ele- 
ment annulaire (66). 

13. Generateur d'impulsions selon la revendication 11 

ou 12, 10 
dans lequel 

le passage de fluide (65) relie le premier comparti- 
ment (71) de la chambre d'accumulateur (64), a la 
chambra a fluide (53), par une ouverture (74) me- 
nagee dans cette derniere et qui est protegee des *s 
pointes de haute pression regnant dans la chambre 
a fluide (53), par une restriction de debit formee par 
un jeu serre entre I'element d'entramement (50) et 
i'element de sortie (51). 

20 

14. Generateur d'impulsions selon I'une quelconque 
des revendications 11-13, 

dans lequel 

les moyens de generation de pointes de pression 
hydraulique (54-59) comprennent au moins une pa- 25 
lette (54), chaque palette etant montee en glisse- 
ment dans une fente radiale (55) de I'element de 
sortie (51), pourcooperer avec des meplats d'etan- 
cheite (58) formes sur I'element d'entraTnement 
(50) a I'interieur de la chambre a fluide (53). 30 
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